Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 OPublication number : 2001-310942 
(43)Date of publication of application : 06.1 1.2001 



r* 

(51)Int.CI. 


C08G 81/00 






C08G 59/40 






C08J 5/00 






// C08L 63:00 




(21 )Application number : 


: 2000-131224 (71)Applicant : 


: SUMITOMO CHEM CO LTD 


(22)Date of filing : 


28.04.2000 (72)Inventor : 


FURUTA MOTONOBU 



(54) RESIN COMPOSITION AND ITS MOLDINGS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resin composition and its moldings, wherein the 
composition has excellent molding properties and is useful for a molding material with good heat 
resistance, electric insulating property and flexibility, and wherein the moldings are injection 
molded product, film, bottle, sheet etc. 

SOLUTION: The resin composition is comprised of poly(2,5-disubstituted-1,4- phenylene oxide 
and copolymer having a functional group capable of reacting with poly(2,5~disubstituted-1,4- 
phenylene oxide). The moldings are produced from the composition. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The resin constituent characterized by containing the copolymer containing the 
functional group which has Pori (2. 5-JI permutation -1, 4-phenylene oxide), (B) Pori (2, 5-JI 
permutation -1, 4-phenylene oxide), and reactivity. 

[Claim 2] The resin constituent according to claim 1 with which the functional group which has 
Pori (2, 5-JI permutation -1, 4-phenylene oxide) and reactivity is characterized by being an 
epoxy group. 

[Claim 3] (B) The resin constituent according to claim 1 with which the copolymer containing the 
functional group which has Pori (2, 5-JI permutation -1, 4-phenylene oxide) and reactivity is 
characterized by doing 0.1-30 mass % content of an unsaturated-carboxylic-acid glycidyl ester 
unit and/or a partial saturation glycidyl ether unit. 

[Claim 4] (B) The resin constituent according to claim 1 to 3 with which the copolymer 
containing the functional group which has Pori (2. 5-JI permutation -1, 4-phenylene oxide) and 
reactivity is characterized by the amount of heat of fusions of the crystal being the copolymer of 
less than 3 J/g. 

[Claim 5] (B) The resin constituent according to claim 1 to 4 with which Mooney viscosity of the 
copolymer containing the functional group which has Pori (2. 5-JI permutation -1, 4-phenylene 
oxide) and reactivity is characterized by being the range of 3-70. 

[Claim 6] (B) The resin constituent according to claim 1 or 2 with which the copolymer 
containing the functional group which has Pori (2, 5-JI permutation -1. 4-phenylene oxide) and 
reactivity is characterized by being rubber and/or thermoplastics. 

[Claim 7] The resin constituent according to claim 6 characterized by rubber consisting of 
acrylic ester (meta)-ethylene-(unsaturated-carboxylic-acid glycidyl ester and/or partial 
saturation glycidyl ether) copolymer rubber. 

[Claim 8] The resin constituent according to claim 6 characterized by being the epoxy group 
content ethylene copolymer with which thermoplastics consists of (a) ethylene unit 50 - 99 
mass %, (b) unsaturated-carboxylic-acid glycidyl ester unit and/or partial saturation glycidyl 
ether unit 0.1 - 30 mass % and (c) ethylene system partial saturation ester compound unit 0 - 
49.9 mass %. 

[Claim 9] (A) The resin constituent according to claim 1 to 8 characterized by being the polymer 
which shows the exothermic peak of crystallization 5 J [ /] or more ofg to 1 50 degrees C or more 
in case Pori (2, 5-JI permutation -1. 4-phenylene oxide) cools after melting. 
[Claim 10] (A) The resin constituent according to claim 1 to 8 with which it is characterized by 
being the polymer which shows the endoergic peak of crystal fusion 5 J [ /] or more ofg to 150 
degrees C or more after melting and cooling in case Pori (2, 5-JI permutation -1, 4-phenylene 
oxide) heats again. 

[Claim 1 1] Mold goods which come to use a resin constituent according to claim 1 to 10. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mold goods using the resin constituent and 
it which are excellent in thermal resistance and excellent in the fabricating-operation nature 
useful as mold-goods ingredients, such as an injection-molded product, a film, a bottle, and a 
sheet, which has electric insulation, flexibility, etc. 
[0002] 

[Description of the Prior Art] The so-called super engineering plastics, such as polyether 
sulphone, a polyether ether ketone, polyether imide, and polyamidoimide, are industrially used 
broadly from having the outstanding thermal resistance. However, various troubles — that there 
is a thing with very expensive inadequate fabricating-operation nature and flexibility is scarce — 
are pointed out. Moreover, Pori (2, 6-JI permutation -1, 4-phenylene oxide) is comparatively 
cheap, is resin excellent in electrical machinery insulation etc., and is used in many fields, 
however, thermal resistance with bad fabricating-operation nature is inadequate — etc. — the 
trouble is pointed out. On the other hand, Pori (2, 5-JI permutation -1, 4-phenylene oxide) is 
resin with good thermal resistance, and what is dramatically excellent in thermal resistance 
depending on a process is obtained. However, the present process of fabricating-operation 
nature is inadequate. 
[0003] 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer the resin 
constituent which is excellent in thermal resistance and is excellent in the fabricating-operation 
nature useful as a mold-goods ingredient etc. which has electric insulation, flexibility, etc. 
Another object of this invention is to offer mold goods, such as the injection-molded product and 
film which are excellent in thermal resistance and have electric insulation, flexibility, etc., a 
bottle, and a sheet. 
[0004] 

[Means for Solving the Problem] According to this invention, the resin constituent characterized 
by containing the copolymer containing the functional group which has (A) Pori (2, 5-JI 
permutation -1, 4-phenylene oxide), (B) Pori (2, 5-JI permutation -1, 4-phenylene oxide), and 
reactivity is offered. Moreover, according to this invention, the mold goods which come to use 
said resin constituent are offered. 
[0005] 

[Embodiment of the Invention] Next, this invention is explained to a detail. The resin constituent 
of this invention contains the copolymer (it may be hereafter called the (B) component) 
containing the functional group which has (A) Pori (2. 5-JI permutation -1, 4-phenylene oxide) (it 
may be hereafter called the (A) component). (B) Pori (2. 5-JI permutation -1. 4-phenylene 
oxide), and reactivity. (A) Pori (2, 5-JI permutation -1, 4-phenylene oxide) which is a component 
is a polymer which has the repeat unit expressed with a general formula (I). 
[Formula 1] 
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[0006] In a general formula (I), R1 and R2 are substituents, and they show a hydrocarbon group 
or a permutation hydrocarbon group independently desirable, respectively. As said hydrocarbon 
group, an alkyl group, an aralkyl radical, or an aryl group of the carbon atomic numbers 1-20 etc. 
is mentioned preferably. Specifically, a methyl group, an ethyl group, n-propyl group, an iso- 
propyl group, n-butyl, iso-butyl, t-butyl, a pentyl radical, a cyclopentylic group, a hexyl group, a 
cyclohexyl radical, an octyl radical, a decyl group, benzyl, 2-phenylethyl radical, 1-phenylethyl 
radical, a phenyl group, 4-methylphenyl radical. 1-naphthyl group, 2-naphthyl group, etc. are 
mentioned. As said permutation hydrocarbon group, the hydrocarbon group of the carbon atomic 
numbers 1-20 permuted by the halogen atom, the alkoxy group, the 2 permutation amino group, 
etc. is mentioned preferably. Specifically, a trifluoromethyl radical, a 2-t-butyloxy ethyl group, 3- 
diphenyl aminopropyl radical, etc. are mentioned. 

[0007] It is desirable that it is the hydrocarbon group of the carbon atomic numbers 1-20. as for 
both R1 and R2 of the above-mentioned general formula (I), it is more desirable that it is the 
alkyl group of the carbon atomic numbers 1 -6, and it is desirable that it is especially a methyl 
group. 

[0008] In the aforementioned (A) component used for this invention, there is especially no 
definition about structures other than the repeat structural unit expressed with the above- 
mentioned general formula (I). the repeat structural unit preferably expressed with the general 
formula in the (aforementioned A) component (I) — more than 80 mol % — especially — 
desirable — more than 90 mol % — being contained is desirable. (A) In a component, you may 
have the repeat unit expressed with a general formula (II), for example as structures other than 
the repeat structural unit expressed with a general formula (I). 
[0009] 
[Formula 2] 
R 3 R 4 

(H) 

In a general formula (II), R3 and R4 can illustrate a hydrogen atom or the same radical as R1 and 
R2 in the above-mentioned general formula (I). As R5 and R6, independently, a hydrogen atom, a 
hydrocarbon group, or a permutation hydrocarbon group is mentioned, and R5 and R6 may form 
the ring, respectively. 

[0010] As a hydrocarbon group in the above R5 and R6, when not forming a ring by these, the 
alkyl group, aralkyl radical, or aryl group of the carbon atomic numbers 1-20 is desirable. 
Specifically, a methyl group, an ethyl group, n-propyl group, an iso-propyl group, n-butyl, iso- 
butyl, t-butyl, a pentyl radical, a cyclopentylic group, a hexyl group, a cyclohexyl radical, an octyl 
radical, a decyl group, benzyl. 2-phenylethyl radical, 1-phenylethyl radical, a phenyl group, 4- 
methylphenyl radical. 1-naphthyl group, 2-naphthyl group, etc. are mentioned. When R5 and R6 
form a ring, as for R5 and R6, it is desirable that they are -(CH2) 3-, -(CH2)4- or -CH=CH- 
CH=CH- 

[001 1] As a permutation hydrocarbon group in the above R5 and R6, when not forming a ring by 
these, it can illustrate by the hydrocarbon group of the carbon atomic numbers 1 -20 permuted 
by the halogen atom, the alkoxy group, the 2 permutation amino group, etc. As an example, a 
trifluoromethyl radical, a 2-t-butyloxy ethyl group, 3-diphenyl aminopropyl radical, etc. are 
mentioned. When R5 and R6 form a ring, as for R5 and R6, it is desirable that they are -CH2-0- 
CH2-, -(CH2)4~, or -CH=CH-CH=CH- 

[0012] Both R5 and R6 of the above-mentioned general formula (II) have the desirable 
hydrocarbon group of a hydrogen atom or the carbon atomic numbers 1-20, its alkyl group of a 
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hydrogen atom or the carbon atomic numbers 1-6 is more desirable, and a hydrogen atom or 
especially its a methyl group is desirable. 

[0013] In case the (A) component used for this invention cools a ** (A) component after melting, 
it is desirable that the exothermic peak of crystallization of 5 or more J/g is shown in 150 
degrees C or more. Moreover, in case the (A) component is again heated after melting and 
cooling, it is desirable that the endoergic peak of crystal fusion of 5 or more J/g is shown in 150 
degrees C or more. As for the (A) component used for this invention, what is thoroughly 
dissolved in 1 and 2-dichlorobenzene above 150 degrees C is desirable. Although the 
temperature to dissolve should just be 150 degrees C or more, it is usually 150-180 degrees C. 
When not dissolving thoroughly, a part for gel is included and it is not desirable. Although 
especially the molecular weight of the (A) component used for this invention is not limited, 500-1 
million have desirable number average molecular weight, and 1000-500000 are still more 
desirable. 

[0014] In order to have prepared the above-mentioned (A) component, were indicated by 
EcleticaQuim., 18, and 93-100 (1993). The approach using copper / tetramethylethylenediamine 
catalyst. Polymer, 20 (8), The approach using copper / lutidine catalyst indicated by 995-1002 
(1979), Were indicated by Chem.Prum., 22 (9), and 451-454 (1972). The approach using copper / 
monoalkyl amine catalyst, Polimery, 14 (11), Based on the approach using manganese / alkoxide 
catalyst which was indicated by 535-538 (1969) and which was indicated by the approach using 
copper / dialkyl amine catalyst, and JP,47-619,B, it can manufacture suitably. Moreover, based 
on the approach of carrying out the polymerization of the 2 and 5-JI permutation phenol, and 
obtaining Pori (2, 5-JI permutation -1, 4-phenylene oxide) under oxygen existence etc., it can 
manufacture using the copper complex compound catalyst which was indicated by Polymer 
preprint, Japan, vol.48. No.4. and P707 (1999) and which a coordination atom becomes from the 
tridentate ligand which is a nitrogen atom, and a copper atom. 

[0015] (A) The method of carrying out the polymerization of one sort of 2 and 5-JI permutation 
phenol shown by the general formula (III) under oxygen existence or the two sorts or more using 
the copper complex compound catalyst which an above-mentioned coordination atom becomes 
from the tridentate ligand which is a nitrogen atom, and a copper atom as the desirable 
manufacture approach of a component, and obtaining Pori (2. 5-JI permutation -1. 4-phenylene 
oxide) is mentioned. 
[0016] 
[Formula 3] 




R1 and R2 are the same as the thing of a general formula (I) among a general formula (HI). 
[0017] Said copper complex compound catalyst is a copper complex compound catalyst which 
consists of tridentate ligand which is a nitrogen atom, and a copper atom. The tridentate ligand in 
this copper complex compound catalyst is tridentate ligand whose coordination atom is a 
nitrogen atom. Although there is especially no definition except that the coordination atom of the 
tridentate ligand to which tridentate ligands are three ligands and a coordination atomic number 
can use them for manufacture of the (A) component is a nitrogen atom, as a complex formed 
substantially, per this tridentate ligand, one or more pieces are desirable, and are 1-3 pieces 
more preferably, and the number of copper atoms is one still more preferably. A copper complex 
here is compoundable by the approach of mixing for example, a tridentate ligand compound and a 
copper compound in a suitable solvent etc. As this copper compound, a copper Broensted acid 
salt etc. is used suitably. As a tridentate ligand compound, although a commercial item can be 
used suitably, it is also possible to compound based on J.Chem.Soc.Dalton Trans.. 83 (1993) and 
J.Am.Chem.Soc. 8865. 1 17 (1995), etc. Although the complex compounded beforehand can be 
used for this copper complex, it may make a complex form in the system of reaction. 
[0018] (A) In manufacture of a component, the above-mentioned copper complex compound 
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catalyst is independent or can be mixed and used. Although this catalyst can be used in the 
amount of arbitration, 0.01-10-mol% of generally, as an amount of the copper to a phenol nature 
start raw material, 0.001 -50-mol % is desirable, and it is more desirable. 

[0019] The copper complex compound catalyst which an above-mentioned coordination atom 
becomes from the tridentate ligand which is a nitrogen atom, and a copper atom is used. Pori (2, 
5-JI permutation -1, 4-phenylene oxide) of the (A) component obtained by carrying out a 
polymerization under oxygen existence 2 expressed with the above-mentioned general formula 
(III), and 5-JI permutation phenol In case the powder of obtained Pori (2, 5-JI permutation -1, 4- 
phenylene oxide) is cooled after melting, since the exothermic peak of crystallization of 5 or 
more J/g is shown in 150 degrees C or more, it is desirable. 

[0020] Moreover, the (A) component used for this invention can be obtained also by the 
approach of carrying out the oxidation polymerization of 2 and 5-JI permutation phenol 
independent or mixture shown by the above-mentioned general formula (HI). Under the present 
circumstances, the oxidation polymerization of the phenol expressed with a general formula (IV) 
can also be mixed and carried out. 
[0021] 
[Formula 4] 



R3-R6 can illustrate a hydrogen atom or the same radical as R3-R6 of a general formula (II) 
among a general formula (IV), and, as for R7, it is desirable that they are a hydrogen atom or a 
phenoxy group. 

[0022] It may be oxygen and air is [ the oxidizer in the above-mentioned approach of carrying 
out an oxidation polymerization may be mixture with inert gas, and ] sufficient as it. The amount 
of the oxygen used can usually be used for an overlarge more than the equivalent to a phenol 
nature start raw material. 

[0023] In the reaction at the time of preparing the (A) component used for this invention, 
although it is possible to carry out also under [ of a reaction solvent ] absent, it is desirable to 
use a solvent generally. To a phenol nature start raw material, a solvent is inactive, and if it is a 
liquid in reaction temperature, it will not be limited especially. Moreover, if reaction temperature 
is range where a reaction medium maintains the shape of liquid, there will be especially no limit. 
To not use a solvent, the temperature more than the melting point of a phenol nature start raw 
material is required. A desirable temperature requirement is 0-200 degrees C, is 0-150 degrees 
C more preferably, and is 0-100 degrees C still more preferably. 

[0024] In the (B) component used for this invention, as a functional group which has the (A) 
component and reactivity, that what is necessary is just to have the (A) component and 
reactivity, an oxazolyl radical, an epoxy group, the amino group, etc. are mentioned, and it is an 
epoxy group preferably. The epoxy group etc. may exist as a part of other functional groups, and 
a glycidyl group is mentioned as such an example, for example. As a (B) component used for this 
invention, it is desirable to do 0.1-30 mass % content of an unsaturated-carboxylic-acid glycidyl 
ester unit and/or a partial saturation glycidyl ether unit. Furthermore, in order to make good the 
thermal stability and flexibility of mold goods which are manufactured with the resin constituent 
of this invention as a (B) component used for this invention, it is desirable that the amount of 
heat of fusions of the crystal is the copolymer of less than 3 J/g, and as for the Mooney 
viscosity of the (B) component. 3-70 are desirable, 3-30 are still more desirable, and 4- 
especially 25 are desirable [ Mooney viscosity ]. Here. Mooney viscosity says the value 
measured using 100-degree-C large rotor according to JIS K6300. 

[0025] In the above-mentioned (B) component, it is not limited especially as an approach of 
introducing into a copolymer the functional group which has the (A) component and reactivity, 
but can carry out by the well-known approach. For example, the approach of introducing the 
monomer which has this functional group by copolymerization in the synthetic phase of a 



HO-i 
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copolymer, the approach of carrying out the graft copolymerization of the monomer which has a 
functional group concerning a copolymer, etc. are mentioned. As a monomer which has the above 
or the functional group to cut, unsaturated-carboxylic-acid glycidyl ester and/or partial 
saturation glycidyl ether are preferably used for the monomer and concrete target which have a 
glycidyl group especially. 

[0026] The compound preferably shown by the following formula (alpha) is mentioned, and 
unsaturated-carboxylic-acid glycidyl ester is [Formula 5]. 



(R shows among a formula the hydrocarbon group of the carbon numbers 2-13 which have an 
ethylene system unsaturated bond.) The compound preferably shown by the following formula 
(alpha') as partial saturation glycidyl ether again is mentioned. 
[Formula 6] 

R~X— CH a — OH — CH 2 



(R f shows among a formula the hydrocarbon group of the carbon numbers 2-18 which have an 
ethylene system unsaturated bond, and X shows the radical of -CH2-0- or the following 
structure.) [Formula 7] 



[0027] As unsaturated-carboxylic-acid glycidyl ester shown by the above-mentioned formula 
(alpha), glycidyl acrylate, glycidyl methacrylate, itaconic-acid diglycidyl ester, butene tricarboxylic 
acid triglycidyl ester, p-styrene carboxylic-acid glycidyl ester, etc. are mentioned, for example. 
As partial saturation glycidyl ether shown above (alpha 1 ), vinyl glycidyl ether, allyl glycidyl ether, 
2-methy! allyl glycidyl ether, methacrylic glycidyl ether, styrene-p-glycidyl ether, etc. are 
mentioned, for example. 

[0028] As the above-mentioned (B) component, the rubber and/or thermoplastics which have an 
above-mentioned functional group are also mentioned. The activity of the rubber which can give 
the thermal stability excellent in the Plastic solid of the film especially obtained with the 
constituent of this invention or a sheet and flexibility is desirable, here — rubber — a new 
edition macromolecule lexicon (publication in 1988 the edited by Society of Polymer Science, 
Japan — ) It is a thing applicable to the polymeric material which has rubber elasticity at the 
room temperature by Asakura Publishing, for example, natural rubber, a butadiene polymer, and 
Butadiene Styrene (a random copolymer — ) a block copolymer (SEBS rubber or SBS rubber is 
included), a graft copolymer, etc. are contained altogether — or the hydrogenation object — An 
isoprene polymer, a chlorobutadiene polymer, Butadiene Acrylonitrile, An isobutylene polymer, 
isobutylene-butadiene copolymer rubber, an isobutylene-isoprene copolymer, Acrylic ester- 
ethylene system copolymer rubber, ethylene-propylene copolymer rubber, Ethylene-butene 
copolymer rubber, ethylene-propylene-styrene copolymer rubber, Styrene-isoprene copolymer 
rubber, a styrene-butylene copolymer, Styrene-ethylene-propylene copolymer rubber, perfluoro 
rubber, Fluorine rubber, chloroprene rubber, isobutylene isoprene rubber, silicone rubber, 
ethylene-propylene-nonconjugated diene copolymer rubber. Thiol rubber, polysulfide rubber, a 
polyurethane rubber, polyether rubbers (for example, polypropylene oxide etc.), epichlorohydrin 
rubber, a polyester elastomer, a polyamide elastomer, etc. are mentioned. Especially, an acrylic 
ester-ethylene system copolymer is used preferably and acrylic ester (meta)-ethylene system 
copolymer rubber is still more desirable. These rubber Mr. matter could be prepared with what 
kind of manufacturing methods (for example, an emulsion-polymerization method, a solution 
polymerization method, etc.) and what kind of catalysts (for example, a peroxide, 
trialkylaluminium, lithium halide. a nickel system catalyst, etc.). 

[0029] As the (A) component and a (B) component of this invention which introduced the above- 
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mentioned functional group which has reactivity, the rubber which has epoxy groups, such as 
acrylic ester (meta)-ethylene-(unsaturated-carboxylic-acid glycidyl ester and/or partial 
saturation glycidyl ether) copolymer rubber, is preferably mentioned to the above-mentioned 
rubber Mr. matter, for example. The aforementioned (meta) acrylic ester is ester obtained from 
an acrylic acid or a methacrylic acid, and alcohol. As alcohol, the alcohol of the carbon atomic 
numbers 1-8 is desirable. (Meta) As acrylic ester, methyl acrylate, methyl methacrylate, n-butyl 
acrylate, n-butyl methacrylate, tert-butyl acrylate, tert-butyl methacrylate, 2-ethylhexyl 
acrylate, 2-ethylhexyl methacrylate, etc. are mentioned, for example. In addition, as acrylic ester 
(meta), the kind may be used independently or two or more sorts may be used together. 
[0030] As a desirable example of the rubber which has said epoxy group In order to raise the 
thermal stability and the mechanical property of a Plastic solid of the film obtained or a sheet 
Acrylic ester unit 40 mass % is exceeded. Under 97 mass % (Meta) 45 to 70 mass % and an 
ethylene unit more than 3 mass % still more preferably Under 50 mass % It is still more desirable, 
ten to 49 mass %, an unsaturated-carboxylic-acid glycidyl ether unit, and/or a partial saturation 
glycidyl ether unit are desirable to 0.1 to 30 mass %, and a pan, and the thing of 0.5 - 20 mass % 
is mentioned. 

[0031] Especially the approach of introducing the above-mentioned functional groups, such as an 
epoxy group, into the above-mentioned rubber Mr. matter is not limited, but can be performed by 
the well-known approach. For example, the approach of introducing the monomer which has this 
functional group by copolymerization in the synthetic phase of rubber, the approach of carrying 
out the graft copolymerization of the monomer which has a functional group concerning rubber, 
etc. are mentioned. Copolymerization of rubber can be manufactured according to the bulk 
polymerization by the usual approach, for example, free radical initiator, an emulsion 
polymerization, solution polymerization, etc. In addition, based on the approach indicated by 
JP,46-45085,B, JP.61-127709,B, etc., conditions with a pressure [ of 500kg/cm2 or more ] and a 
temperature of 40-300 degrees C etc. can perform a typical polymerization method under 
existence of the polymerization initiator which generates a free radical. 

[0032] Otherwise as rubber as a (B) component used for this invention, the acrylic rubber which 
has this functional group, or vinyl aromatic hydrocarbon compound-conjugated diene compound 
block-copolymer rubber can be illustrated. The acrylic rubber as the aforementioned (B) 
component has the desirable acrylic rubber which uses as a principal component at least one 
sort of monomers chosen from the compound expressed with general formula (1) - (3). 
[0033] 
[Formula 8] 
H a C = CH 

A = 0 (1) 

Ar 8 



H 2 C = CH 

A = 0 (2) 
A— R 9 — OR 10 

r 

H a C = 6 

C = 0 (3) 
0-6R 12 -C-O^R 13 



[0034] R8 shows the alkyl group or cyano alkyl group of the carbon atomic numbers 1-18 among 
a formula (1). R2 shows the alkylene group of the carbon atomic numbers 1-12 among a formula 
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(2), and R3 shows the alkyl group of the carbon atomic numbers 1-12. Among a formula (3), a 
hydrogen atom or a methyl group, and R5 show the alkylene group of the carbon atomic numbers 
3-30, R6 shows the alkyl group of the carbon atomic numbers 1-20 ? or its derivative in R4, and n 
shows the integer of 1 -20. 

[0035] As acrylic-acid alkyl ester expressed with the above-mentioned general formula (1), 
methyl acrylate, ethyl acrylate, propylacrylate, butyl acrylate. pentyl acrylate, hexyl acrylate, 
bitter taste chill acrylate, 2-ethylhexyl acrylate, nonyl acrylate, decyl acrylate, dodecylacrylate, 
cyano ethyl acrylate. etc. are mentioned, for example. As acrylic-acid alkoxy alkyl ester 
expressed with the above-mentioned general formula (2), methoxy ethyl acrylate, ethoxyethyl 
acrylate, butoxy ethyl acrylate, ethoxy propylacrylate, etc. are mentioned, for example, the 
compound expressed with above-mentioned general formula (1) - (3) — a polymerization — 
facing one sort — or two or more sorts can be used and it can consider as the principal 
component of acrylic rubber. 

[0036] As a component at the time of manufacturing this acrylic rubber, these and the 
copolymerizable partial saturation monomer other than the compound expressed with above- 
mentioned general formula (1) - (3) can also be used if needed. As such a partial saturation 
monomer, styrene, alpha methyl styrene, acrylonitrile, halogenation styrene, a methacrylonitrile. 
acrylamide, methacrylamide, vinyl naphthalene, N-methylol acrylamide. vinyl acetate, a vinyl 
chloride, a vinylidene chloride, benzyl acrylate, a methacrylic acid, an itaconic acid, a fumaric 
acid, a maleic acid, etc. are mentioned, for example. 

[0037] In order that a desirable constituent ratio may make good shaping or the configuration of 
a resin constituent obtained and may raise the thermal resistance and shock resistance of mold 
goods which are obtained The above-mentioned general formula (1) A kind of monomeric-unit 
[ which is chosen from the compound expressed with - (3) / at least ] 40.0 - 99.9 mass %, The 
rate used as a kind, and the copolymerizable partial saturation monomeric unit 0.0 - 30.0 mass % 
of the compound expressed with 0.1 to unsaturated-carboxylic-acid glycidyl ester unit and/or 
partial saturation glycidyl ether unit 30.0 mass % and above-mentioned general formula (1) - (3) 
is desirable at least. 

[0038] Especially the process of the above-mentioned acrylic rubber as a (B) component used 
for this invention can use the polymerization method of the common knowledge which is not 
limited, for example, is indicated by JP.59-1 1301 OA JP.62-64809A JP.3-160008.A, or WO 
95/No. 04764 description, and can manufacture it under existence of a radical initiator by the 
emulsion polymerization, the suspension polymerization, solution polymerization, or the approach 
of carrying out bulk polymerization. 

[0039] The rubber obtained by carrying out epoxidation of the block copolymer which consists of 
a configuration unit which makes a vinyl aromatic hydrocarbon compound a subject and a 
configuration unit which makes a conjugated diene compound a subject as the above-mentioned 
vinyl aromatic hydrocarbon compound-conjugated diene compound block-copolymer rubber, or 
the rubber obtained by carrying out epoxidation of the water garnish of this block copolymer is 
mentioned. Such a vinyl aromatic hydrocarbon compound-conjugated diene compound block 
copolymer or its water garnish can be manufactured by the approach of the common knowledge 
indicated by JP.40-23798.B, JP.59-133203.A, etc. 

[0040] As the above-mentioned vinyl aromatic hydrocarbon compound, for example, styrene, 
vinyltoluene, a divinylbenzene, alpha methyl styrene, p-methyl styrene. vinyl naphthalene, etc. 
are mentioned, and styrene is desirable especially. As the above-mentioned conjugated diene 
compound, for example, a butadiene, an isoprene. PIRERIREN, 1.3-pentadiene. 3-butyl -1, 3- 
OKUTA diene. etc. are mentioned, and a butadiene or an isoprene is desirable. 
[0041] The rubber as a (B) component used for this invention can be vulcanized if needed, and 
can be used as vulcanized rubber. Although vulcanization of the above-mentioned (meta) acrylic 
ester-ethylene-(unsaturated-carboxylic-acid glycidyl ester and/or partial saturation glycidyl 
ether) copolymer rubber is attained by using a polyfunctional organic acid, a polyfunctional amine 
compound, an imidazole compound, etc., it is not limited to these. 

[0042] As thermoplastics as a (B) component of this invention, 0.1 - 30 mass % and the epoxy 
group content ethylene copolymer with which 0.5 - 20 mass % and (c) ethylene system partial 
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saturation ester compound unit consist of 0 - 50 mass % preferably are mentioned [ (a) ethylene 
unit ] for 50 - 99 mass %, (b) unsaturated-carboxylic-acid glycidyl ester unit, and/or a partial 
saturation glycidyl ether unit. As the above-mentioned ethylene system partial saturation ester 
compound (c) f carboxylic-acid vinyl ester [, such as vinyl acetate, propionic-acid vinyl, a methyl 
acrylate, an ethyl acrylate butyl acrylate, a methyl methacrylate, ethyl methacrylate, and 
methacrylic-acid butyl. ], alpha, and beta-unsaturated-carboxylic-acid alkyl ester etc. is 
mentioned, for example. Especially vinyl acetate, a methyl acrylate, and an ethyl acrylate are 
desirable. 

[0043] As the above-mentioned epoxy group content ethylene copolymer, the copolymer which 
consists of an ethylene unit and a glycidyl methacrylate unit, the copolymer which consists of an 
ethylene unit, a glycidyl methacrylate unit and a methyl-acrylate unit, the copolymer which 
consists of an ethylene unit, a glycidyl methacrylate unit, and an ethyl-acrylate unit, the 
copolymer which consists of an ethylene unit, a glycidyl methacrylate unit, and a vinyl acetate 
unit are mentioned, for example. The melt index of this epoxy group content ethylene copolymer 
(it may be hereafter called MFR) this MFR — JIS K6760 — 190 degrees C and 2.16kg load — 
measurement — desirable — 0.5-1 00g/ — they are 2-50g / 10 minutes still more preferably for 
10 minutes. MFR is not inferior [ in 0.5g / less than 10 minutes / with the (A) component ] 
preferably in respect of these mechanical physical properties when making it a resin constituent, 
when MFR exceeded lOOg / 10 minutes, although it could be out of range, and desirable. In order 
that this epoxy group content ethylene copolymer may raise the mechanical property of the mold 
goods obtained, its thing of the range whose rate of flexural rigidity is 10-1300kg/cm2 is 
desirable, and what is 20-1 100kg/cm2 is still more desirable. 

[0044] The high voltage radical polymerization method the preparation approach of the above- 
mentioned epoxy group content ethylene copolymer usually carries out copolymerization of a 
partial saturation epoxy compound and the ethylene under existence of a radical generating 
agent to 500 to 4000 atmospheric pressure and the bottom of existence of a solvent suitable at 
100-300 degrees C and a chain transfer agent or un-existing etc. is mentioned. Moreover, a 
partial saturation epoxy compound and a radical generating agent can be mixed in polyethylene, 
and the approach of carrying out melting graft copolymerization in an extruder etc. can be 
mentioned. 

[0045] the presentation of the resin constituent of this invention — usually — (A) component 1 
- 99 mass % — desirable — 40 - 99 mass % and (B) component 99 - 1 mass % — 60-1 mass % 
is preferably desirable, it is the resin constituent which makes the (A) component a continuous 
phase and uses the (B) component as a dispersed phase especially — this — ** — it is 
desirable. (A) The thermal resistance of the mold goods with which a component is obtained 
under by 1 mass % falls and is not desirable. Moreover, if a component (A) exceeds 99 mass %, 
the fabricating-operation nature of this resin constituent falls and is not desirable. 
[0046] It is thought that a reaction occurs between the (A) component and the (B) component, 
therefore its moldability of this resin constituent improves, and it shows the outstanding physical 
properties although the detail of a device of the resin constituent of this invention is unknown. 
[0047] The mold goods of this invention can be obtained using the resin constituent of above- 
mentioned this invention. For example, each component of a resin constituent is mixed in the 
state of a solution, and the approach of evaporating a solvent or settling in a solvent etc. is 
mentioned. Moreover, the approach of kneading each component in the state of melting is also 
mentioned. In order to mix each component in the state of a solution, it is desirable to choose 
the (A) component and the (B) component suitably and to mix each good solvent for them. As 
this solvent 1, 2-dichlorobenzene, an anisole, the train, p-dimethoxybenzene, p-methyl anisole, 
etc. are mentioned. 1 and 2-dichlorobenzene is desirable especially. 

[0048] A solvent can be heated and used in order to dissolve each component into a solvent. 
Although a solvent can be removed from this solution and the mold goods of this invention can 
be obtained, this solution can be cast on a glass plate etc. and the mold goods of this invention 
can be used as a film by carrying out desiccation clearance of the solvent. Moreover, this 
solution can be cast into liquid front faces, such as water and mercury, and it can also use to 
remove a solvent as a film. 
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[0049] In order to obtain the mold goods of this invention by melting kneading, it can 
manufacture using kneading equipments, such as an extruder of one shaft currently generally 
used or two shafts, and various kinds of kneaders. The activity of the high kneading machine of 
two shafts is desirable especially. On the occasion of kneading, each component may mix each 
component to homogeneity with a tumbler or equipment like a Henschel mixer beforehand, when 
required, it excludes mixing, and it can also adopt the approach of carrying out constant feeding 
to kneading equipment separately, respectively. 

[0050] The mold goods of this invention can also use the resin constituent of above-mentioned 
this invention as an injection-molded product, a sheet, a bottle, etc. by the processing approach 
of common knowledge, such as injection molding, extrusion molding, blow molding, and press 
forming. Moreover, mold goods can also be obtained as a film or a sheet by the inflation forming- 
membranes method which extrudes melting resin in the shape of a cylinder, cools from the T-die 
method which extrudes melting resin and rolls round the resin constituent of above-mentioned 
this invention from a T die, and the extruder which installed the annular dice, and is rolled round, 
or the heat pressing method and the solvent cast method. In manufacturing the mold goods of 
this invention, various kinds of additives, such as mold release amelioration agents, such as an 
organic bulking agent, an antioxidant, a thermostabilizer, light stabilizer, a flame retarder, 
lubricant, inorganic or an organic system coloring agent, a rusr-proofer, a cross linking agent, a 
foaming agent, a fluorescence agent, a surface lubricating agent, a surface gloss amelioration 
agent, and a fluororesin, can be suitably added in the inside of a production process, or a 
subsequent processing process to the resin constituent of this invention to be used if needed. 
[0051] 

[Example] Hereafter, although the example of manufacture, an example, and the example of a 
comparison explain this invention, this invention is not limited to these. In addition, the various 
measuring methods in an example are shown below. 

(1) Physical-properties measurement (i) bend test : it is related with the obtained film and is the 
MIT bending tester Made from an Oriental energy machine. The Folding Endurance Tester MIT-D 
mold was used, and the bend test was performed based on JIS p 81 15 by load 1Kgf. the bending 
angle of 135 degrees, the bending curved-surface radius of 1mm, and 175 bending rates / min. 
(ii) — thermal-analysis: — Seiko Instrument. Inc., **, and EXSTAR The DSC6200 mold was used 
and it measured under nitrogen-gas-atmosphere mind by the programming rate of 10 degrees 
C / min, 23-360 degrees C of measuring range, and 10 degrees C in temperature fall rate / min. 
[0052] Cu(CI2) (1, 4, 7-triisopropyl - 1, 4, 7-thoria JISHIKURO nonane)0.331g was put into the 
example of manufacture 1 <(A) Manufacture of component 500cc three-neck flask, and 2 and 
5-dimethylphenol 10.4g and the thing which dissolved 2 and 6-lutidine 1.97g as a base at toluene 
170g were added. This was permuted with oxygen and oxygen was stirred violently with a sink at 
40 degrees C. Six days after, after adding about ten drops of concentrated hydrochloric acid and 
making it acidity, the reaction mixture was poured into the methanol of an overlarge, and the 
precipitating polymer was separated. After it washed the obtained polymer enough and it carried 
out reduced pressure drying with the methanol, 8.20g of white polymers was obtained. When 
GPC analysis (solvent: 1, 2-dichlorobenzene, measurement temperature:! 00 degree C) of the 
obtained white polymer was carried out, Mn was 3000 and Mw was 17100. In addition, when NMR 
analysis of the obtained polymer was carried out at 100 degrees C among 1 and d2- 
dichlorobenzene-4, the peak (2.17 ppm (6H) and 6.72 ppm (2H)) was seen from 1 H-NMR, and 
the peak (15.6 ppm, 120.3 ppm, and 151.1 ppm (one more lapped with the solvent d4.)) was 
observed from 13 C-NMR. From this result, it was checked that the obtained polymer is a 
polymer which has 2, the 5-dimethyl -1, and 4-phenylene oxide structure. 
[0053] Pori (2, 5-JI permutation -1, 4-phenylene oxide) 0.5g obtained in the example 1 of 
manufacture in the glass sample tubing of about 30 cc of example 1 inner capacity, (B) — trade 
name [ as a component ]: — bond first 7L (the Sumitomo Chemical Co., Ltd. make — ) 
presentation: — ethylene / glycidyl methacrylate / methyl-acrylate =67/3/30 (mass ratio), 
MFR=9, and rate of flexural rigidity =60 kg/cm2 — g [ 0.3 ], 1, and 2-dichlorobenzene 12cc was 
introduced, it mixed, and the resin constituent was prepared. The sample tubing of entering 
[ which was obtained ] a resin constituent was placed on the hot plate, and this sample tubing 
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was heated with the laying temperature of 180 degrees C of a hot plate for 6 hours. This sample 
tubing was taken down from the hot plate after heating termination, internal liquid was cast on 
the glass plate, it was left at the room temperature for 15 hours, the solvent was removed, and 
the film which consists of Pori (2, 5-JI permutation -1, 4-phenylene oxide) and bond first 7L 
(trade name) was obtained, the obtained film is 29 micrometers in thickness, and is beaten on a 
film front face — **** was not accepted, either, a color tone did not have an irregular color in 
brown with the whole very thin film, either, and it was a film with a good appearance. When the 
bend test of the obtained film was performed, at least 1000 crookedness was not fractured. 
Moreover, when thermal analysis of the obtained film was performed, the melting point was 
accepted in 303 degrees C. 

[0054] Although the film was produced like the example 1 except having not used example of 
comparison 1 bond first 7L (trade name), the obtained film was very weak, and was easily 
fractured only by bending by hand, and the good film was not obtained 
[0055] 

[Effect of the Invention] Since the resin constituent of this invention contains the copolymer 
containing the functional group which has (A) Pori (2, 5-JI permutation -1. 4-phenylene oxide), 
(B) Pori (2, 5-JI permutation -1 t 4-phenylene oxide), and reactivity, it is excellent in fabricating- 
operation nature. Moreover, since such a resin constituent is used for the mold goods of this 
invention, and they are excellent in thermal resistance and have flexibility etc., they are the the 
best for an injection-molded product, a film, a bottle, a sheet, etc., and can be broadly applied to 
the industrial world. 
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1 3 o«{fc*3Rji*7n-r. )*/c^fiay;i/^i/x- 
[ft6] 

rf— X— CH 2 — CH — CH 2 



- 1 8<D«ft*JRS*7nO. Xti-CH, -O-Slfctt 
[ft7] 




[0 0 2 7] ±iaa(a)r^3ti-5^fi«*Jl/!P>»y 

ys/2^x;wu±i,-cM: t «it«. yys^juryy 
u-k yyt't^u-rf** y u- k -f *:a>Bii*yy 

i^Ux*^, ^-r> h 'J*W>ih y 
xx-f p-^^u>^7JU^<>s$y;^^;i/xxf*-H/ 
iiBCa^r^nSti^^fiSSiyy^ 
;UX— ?-JU£0Ttt, tfl*.«, fcfx;uy»/*>*P;Ux--r 
;k r y;uyy i^;ux— f*;k 2 -jt&foT y y 

u>-p -yysxip;ux-^9*uiscf6*i*. 

[0 02 8 ] ±ia(B)fiRdiL"C«, ±a<P1jfBg ,€:W 
M«jHHM(JB>?**aL 1 9 8 8¥(i]JK. 

^/^u>i6» t i?DD^x> 
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y^U>M^i*. -Yy^^U>-^^^x>ftS^ftrf 
>ftfi^(*^A, X ^ U > - >&m&& ^ A . X* 

10 ta^x>^g§S5z ei >^^ J >ud , A s ^Bt{fc=fA, * 
fcTU>aMri/K*). x f £ a;U t K y >rf A, #»jx 

x^u^Mtt^j^^Li^ cn^orf 

20 «)?mt3hft:fe<D-cfcj:i>. 

[0 0 2 9 ] ±fB^A«^WtC. (A)l&#<h&l£tt£W 

Wit c^^jr^v^Kx^f^-x^uy- 

^jSfpyy^^x^^;U)fta^=fA^<DXJi<+^ 
S*#TS=fA##*l,<$SW 6ft*. f?geo**)T* 
y^xxr;bi(i, T * U;U^£fcte^ y;Ug?<i: 

cbLT^, J^H J f&l--8(DTiU^-;U^^L/C^ 
30 C^^)7^;^B!xXfJbilttt, ^^Jl/T 

U— k n -^Jl/-* *y y U— k ter t-^f^ 
T*yu-k ter t-^;M^'Jl/-K 2- 
x^;U"\*^;Uy £ y U- k 2 -x*;U--^>;l,y £ 

*y h»#3&if&*i£ 0 ft4b\ (^^)7^'jji/»x 

[0 03 0] fjfEx^+^S*WT*^A<DWSbC^ 

«JJl/Kx^f;l/ifi4 0ftS%£fi* 9 7SfS%*?8. 
3 6Wtf£L<«4 5—7 0ffS%. x^U>#{j[^3 
«*%JM± 5 0 ^^{C»SO<«10-4 
911%, *ffl«*;U#>»yy ^^;ux-^;l/^{4fe 

^^/s/ctt^fiSfflyy^^x-f^iumfii^o. 1 - 

3 0ii°/ Ol £6t£#£L><tt0. 5-2 0ffS%<Dfc 
[003 1] ±ierfA«!B3Hcc k x^=^>>S^cD±saW 
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«f&I04 6-4 50 8 5^£$R. ^BS6 1 
- 1 2 7 7 0 Q^««(cEtt$4iA:^£(cS^C»r. 

OOkg/cm'eU:. Sg4 0-3 0 0TO^ff?^ 

[0 03 2 ] *^tCffll^(B)^<i:Or(D3Ai L 

[0033] 
[ft8] 

H 2 C = CH 20 

A=o a) 

OR 8 

H 2 C = CH 

i = 0 (2) 
O— R° — OR 10 

R 1 1 

H 2 C = C 30 
A = 0 (3) 
0-eR 12 ~C-O^R 13 



[0034]S(l)c(i, R'«^M1-18(D7 

2CE>7Jb+JUS*»r. 5S(3)#. R 4 tS*^ 40 
«*Xtt-rf*JMI. R s «^S^^S3-3 OCDT^+ 

©Ra»»*iRL, n«l-2O0SS(4/Tto 

[0035] Jiia— jmscc i )r^$n^r^ >;;uK7;u 

x*jU7* i; u- k ^Pt'Jl/7^'J u- k y^)l/T 

-k T^fW^'JU-h, 2 -x^Jl^+jxjbr * 
•JU-k yx;U7£';u-k f*i/Jl/7 0 x ) U- k 
Kf*J/Jb7*t/U- k 4 >7/x^7 * 'J U- 50 



M200 1 - 3 10 94 2 
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±K— «S(2)"C«<*ttS7 * «jil/»7;U 

*syx^U7 ^ 'J u- k xf + ^p^t^'Ju- 
Si^ci&lt l l*e^i2ffi«±fflc^7 2 
[0036] frfrZT* vfr^&iii&rztmvmfrt 

xMJ;u, AD>r>^f u>, ^ £ £ 'j dx h ij Jk 
7#yjU7$k ^*£V;U7Sk t'x;U^y^U 

>, N-^n-jur £ UjU7 $ k ftKtrxn,, &<b 

t?x;k iMfb^xij^x -c>^l/7*»; k 

5 l )>i>M. 03>t ?v;ugL vu>f>Kgs^cf 

[ o o 3 7 ] » $ b^mi&f&ftibtz. mztizmmis, 
si*^(44o. o-99. 9mm%, T-mmtf)\y^iym 

;Ux-^iU*(40. 1-3 0. OSr/o, _tiE — fift^ 
(1 )-(3)r*3 4i«ft^«W>^«c< ifc-«i*«d 
nJSBtt^Saflj^fiftemttO. 0-3 0. 01I°/oi^c^ 

[0 03 8 ] **MCCffl(,^(B)SE»iUr(D±fe7^ 

- 1 13 0 10 #2£fi, &MBS6 2-64 8 09^ 
«L ^¥3- 1 60 008fM, **C»ttW0 9 5 
/0 47 6 4^mn<eec^£ft&jRta0££&£ffi 

[0 03 9 ] ±Btr-iU?P«»iKfb**fb*«!-*a^ 
xxt^^P^^Sl^Aiitli, trxn^s 
«ai6{b*jRfb*«*i*i-ra«fl»tii. ^a^x> 
fb^«i*£»4!:r*«j5j»ffl4*>6tt*^P v 
«**x#*i/{bUTf»Wi4=fA % *fctt»:/a**ft 
a^»©*ii^4x#*s/{bi/r»6*xs=fA*f*s*tf 
<E>n*. c©J:^ftti;ua»ls«{b*»{bA«i-fta 

<f££BS4 0-23 79 f#BBBS5 9 - 

13320 3^^mic&mHzmtii<D*mvwkv 
[0040] ±Etr^^«fi«{b**{b*«!i ur 



30 



(7) 
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>. YV^l/>, t'l/'JU> l 1, 3 **xx>, 
3-^JU-l, 3 -***^x>«*s*tf€>tt, :/* 

[0 04 1] *«WCfflC^4CB)fiS»<!:LT:<D=fAtt\ 
(*&fD* > & y y i? sV x * f - jUb £ OV * fcfct 

Utt, (a)x*u>$i{4#5 0-9 9ft©%, (b)^ 

^fa^';^^;ux-7^;i/#{i^o. 1-3 ott% 4 
w*i/<«:o. 5-2011%, (c)x*u>^as*n 
xxr^ft^^(4^o-5 oms^^e^e^^^^ 

T»^rMt^(c)(!:Ot(l WliLtf. B*&ex 

U;i/ffix^;u. y U^H^ju«o^^#>K 
t-^^r;k a, /3-^gSfn^^^>^T;b+JUx 

[0 043] ±fBx#^>g^fx^ U>ftm^i*i U 

RitOCi^^ CCDMFR«JIS K6760CCcfcO, 
190-C, 2. 1 6 k *ffi*CTffl£)tt. K$K(J 
0. 5-100g/10^ MCt«F£ G< 1*2-5 0 g 

/io»r^ 0 MFRtico&Httr mf 
R^100g/l 0^^S^^£«ifl§iafiS;iB9^L/cB#(D 
«B«ff»tt©j*'CW*L<tt<. 0. 5ff/10#*p 

ttRtrnJiS^S^JiXC. fttfWtt*#l 0-1 30 0 
ks/cm 2 (D©HOfc<D;Wg t< % 20-1100 

[0044] ±gax* *^g^rx* u>ftm^f*(7)i^ 
ttfrttw:. ilS^fax^^^{t^8?ix^u>i%^ 
^^;l/^S»l(0#aT. 500-4000 rn.EE. 1 0 0 
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20 



30 



40 
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-300 •cvm%tj;mm*mmmw&&T&tc&* 

[0045] *XiH<DttMMiliK»0«iJiK«. MS. (A) 

^i-9 9it°/o, $t^o<^4 0-9 9nm%±. 

CB)^9 9-lSfi^. »*L<tt6 0-lJH%*J 



50 



[0046] *Miia>«niiimi». «*®f^»*w \ 

(A)RK»i(B)fiE»iO>IBirRJK*«*e \ 

4>CD<h#;t 6ft£o 
[0 04 7 ] *^BJ§<D^p D p«:, ±SB*ftiH<DllMllBJ£ 

'fi^TSCCtt:. (A)aE»iCB)flE»i*#^<0 
Siilt^ 1, 2-^i'aD^>t'> < T-V- 
iV-W«SW6h4. **Ct 1 , 2 -y^a<> 
[0 0 48] »flE»«r««*«c«)B3*4fc«e)«c. 

2k? & c <fc -Cfc y a >\> Ait * c ttfiVS *o 
[0 049] SWHffec.fc 0#«9io^a«W«(c 

[0050] *mi<Df8M&&. ±ss*^momnm& 
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£Rf3H*ltftpfcBU ft2$Lm%m2>4>y >3>iS 
Jt-Ag/ctf:^- h <f: LTffi^t&£?#£t <h it £6„ 

«stts^»«tt%*ani. Mmm. %mn k m&m. at 

(0 05 1) 
( 1 )#3tt$J5£ 

SSM I TJi5ttia;®$S Folding Endurance Tester MTT-D 

SS*flWIU ns p 8ii5CcSm»-t\ ffiS i Kgf, 
Ur9ltttfftl3 5tt, fiTO*tf*®¥Sl mm, JftOfi 
IfflUEl 7 5H/m i n rm*Klt*tfo fc. 20 
(ii)&##T : Sei to Instrument , Inc. ,CL EXSTAR DSC6 
200Sa*flWHU IfSiSTt, MLiUtl O'C/m 

i n . ffljamm 2 3 - 3 e 0 °c, 1 0 a c/m i 

[0 05 2] Kjffll 

<(A)fiJc#©«j6>5 0 0 c CCDHOP? ^*nCt\ C 

ucci.ki, 4. 7 - h v^Dfii/- 1 , 4, 7 

-h'J7^^Dyt»0. 33 1g^An, 2. 5 
-^Wx^iHO. 4ff<t. iiiur, 2, 
6-W^t*'Ji;>l. 9 7 fir* h;l*x> 1 7 0 gtc 30 

SkLtt**6. 4 0 t CtIL<gffl/c e 6 011 ifitttt 

*, GPC»St(M: 1, 2 ^^UP^>f>, m 
i0 0 # C)t/ciC6, Mn«30 00, Mw 

tti 7 i oo-c*o/c 0 mhtitt&&{*%. 1, 

lOOfCNMR^W 40 
UciC5. 'H-NMR^O. 2. 17ppm(6 
H), 6. 7 2 p pm(2H)©t^^^ie>n. l3 C- 



^2 00 1 - 3 1 0 94 2 
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NMRcfc 0 , 15. 6ppm. 120. 3ppm ( 15 

1. lppm^O-^Md^I^o/c, 

2. 5 ^Jb- 1 , 4 -7 x-UV:**^ KtffS 
[0 05 3 ] jgjfeflll 

[*JSS#J3 0 c c<D#7Xia^>:/;Ug*ic\ Sliiffil 1 
■C?#6n/crH»;(2, 4-7x-U> 
K)0. 5g£. (B)ffi»£ir©Ia a ag:* 

> h*7r-X h 7L (<£g{fc^X!g(**)$^ : 

u >/ if y txt?n^ ^yu-h/T^V *;t/ = 
6 7/3/3 0 C«git), MFR = 9, fttf Elites = 6 
OKg/cm')0. 3gi, 1, 2 - a ta^>Hz > 

i 2 c c tzmAum^Lxmifemj&wiZMmLtc. ?# 

(2, 5-^g&-l, 4 -7*xu>^ + i^^ K)<b# 

> h7L(& a a«)i^6^I.P * JUA*» 
fc e fl^ti/c^^U}! 1*2 9^01^ y 4)1 Am 

/Co f#6n/c7 ^;UACD®ffll*!SI*tf^/c<f:C5, 10 
tc£C6, 3 0 3 •cetBtj£#««>fc 

n/c a 

[0054] ifcttW 1 

U matt? ^;l/AWf#64i&^ofco 
[005 5] 

5-^a»-l, 4 - :7*xu>;*^ ^ K)<h. (B) 
/S^ftnittKSft*. *fc**?l!<Dffi»o a n fcl:. CCD 
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ttfflZOO 1-3 10942 



F £ - A ) 4F071 Mil AA12 AA12X AA15 
AA15X AA20 AA20X AA21 
AA21X AA22 AA22X AA26 
AA33 AA33X AA34 M34X 
M43 AA51 AA53 AA54 AA61 
AA67 AA75 AA76 AA77 AH04 
BB02 BB03 BB05 BB06 BB09 
BC01 BC04 
43031 AA06 AA12 Ml 3 AA14 M20 
AA23 AA29 M36 M38 M47 
M49 M53 M55 AA56 M58 
M59 AB01 AC05 AC09 ADOl 
AF11 

4J036 AK09 AK11 FB12 



